Introduction
ocio-psychological conditions can elicit immunological-physiological responses, lowering the resistance to diseases. Hyper-stimulation may cause excessive autonomic and cortical arousal leading to cognitive and motor performance.
Repeated or sustained arousal can entail physiological changes as well as changes in behavior, enhancing the subject's general susceptibility to illnesses [1] .
Diabetes mellitus belongs to the category of psycho-physiological disorders that indicate the existence of a physical illness closely connected to cognitive structures in humans in a way that their interactions have been noted by researchers in medical and psychological area [2] . On the other hand, according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), the diagnostic criteria for psycho-cognitive factors affecting medical conditions include: the existence of a medical illness, and also the psychological factors affecting the procedure of illness and prevent its treatment.
Concerning diabetes, constantly reported is the presence of mental pressure and anxiety factors such as stress and depression [3] [4] [5] .
Diabetes can be associated with some major psychological and physical problems such as cardiac disorder, chronic kidney disease, blindness, autonomic nervous system damage, anxiety, depression, functional cognitive disorders, delirium and delusion. Although psychological stressful events may slightly influence the onset of diabetes in patients who are prone to it, they may develop the clinical symptoms of diabetes in patients through increasing the demand for the secretion of insulin from those B cells already depleted [6] .
Diabetes has a negative impact on the function of central and peripheral nervous systems. A diabetic patient, for instance, is very sensitive over reacting to stress. Stressful events may worsen the symptoms and the severity of diabetes through increasing the demand for insulin secretion by B cells.
Among the anxiety disorders observed in patients, Generalized Anxiety Disorder (GAD) has a higher prevalence (nearly 40 percent) causing more impairment in the patient [7] . Given the estimated prevalence of anxiety in diabetic patients, more measures should be taken so as to prevent anxiety disorders. Whereas anxiety has a substantial negative impact on the quality of life in diabetic patients and severely impacts family life and daily routines, social and cognitive assessment should also be taken into consideration as a part of special care for diabetics. As was mentioned earlier, diabetic patients get upset very easily and experience rapid changes in behavior. Studies have shown that anxiety disorders reduce the quality of life in patients with Diabetes Mellitus [8] . Therefore, both social and psychological aspects should be assessed as the main basis for the treatment of diabetes.
The purpose of psychophysical disorder therapy is to eradicate psycho-physiological factors and to prevent them from reoccurring. Basic psycho-cognitive factors have to be focused on alongside physical factors, hence the fact that medical treatment is not the only choice in the treatment of diabetics. A diabetic patient should be motivated to go through treatment interventions and make the changes in their life style. The need for effective psychological interventions in diabetes has long been recognized [9] with the main focus on reducing the psychological and behavioral impact of anxiety on metabolic control.
According to studies, anxiety and depression result in high levels of glycosylated hemoglobin in blood [10, 11] . There exist various cases where following psychological interventions, high levels of hemoglobin "A1c" were observed.
Recent approaches to the treatment of psychological disorders include medical treatment and also psychological, physiological and cognitive-behavioral approaches. Identification of the appropriate approach, however, is not facile as the disorders depend on a set of genetic environmental, biochemical and physiological factors. A recent study carried out in Africa pointed out that psychological and mental problems such as anxiety are closely related to physical diseases such as diabetes which can be managed by psychological interventions [12] .
Due to the social significance of human life, the individual's behavior and interaction with others has an effective impact on their physical and mental health. Psychotherapy is a reciprocal, psycho-physical interaction and the friendliness and sympathy of the psychotherapist may result in physiological changes in the patients. On the other hand, the patients undergoing therapy should make meaningful interactions with others and be able to make logical reciprocal relations to overcome the psycho-physical factors of anxiety.
Therefore, the cognitive-behavioral approach should be applied in the form of group therapy. The main purposes in group therapy sessions with cognitive-behavioral approach are to reduce anxiety factors, to provide anxiety prevention strategies, and to improve the patients' self-efficacy.
In a certain study carried out in 2015, the group therapy with the cognitive-behavioral approach had an effective but short term impact on the anxiety reduction and the improvement of the quality of life in diabetic patients [13] .
In the cognitive-behavioral group therapy sessions, usually the following steps should be followed. First, an introduction is provided and the regulations are elucidated. Then, the impact of the individual's thought on his or her behavior is evaluated. The frequently asked questions in therapy are as follows: "what is anxiety?" What are the thoughts of anxious people?", "What are the strategies to induce positive thoughts?", "How can negative thoughts be expressed?", "How should one evaluate the impact of activities on one's behavior using suitable timing and setting specific goals?" The next steps are programming such soothing activities as muscle relaxation, and evaluating the effect of interaction on patient behavior through creating support networks, allowing patients to communicate with new people and gain self-improvement skills. The sessions are finally evaluated and the feedbacks elicited [14] .
The present study was carried out on patients suffering from diabetes mellitus (type II). Because of gradual growth of the disease, and discussed impact of the disease the present study aimed to evaluate the impact of psychological interventions (cognitivebehavioral approach) on type II diabetic patients regarding the levels of A1C hemoglobin, the blood glucose and anxiety.
Material and Methods
In this study, diabetic patients were referred to a clinical diagnostic lab located in the city of Rezvanshahr, northern Iran. Sampling was conducted in three consecutive months, during which period 100 diabetics were selected according to the required variables of the study and diabetic conditions stipulated by American Diabetes Association (ADA). In order to examine the research questions with regard to the type of the research design which was experimental, the researcher considered a sample size of 24 patients (α<0.05), and divided them into two groups of experimental and control (figure 1).
The minimum sample size for measuring the effectiveness of the study intervention was calculated by using the Cohen's table [15] . The results showed that with a confidence interval of 0.05, an effect size of 0.80, and a power of 0.90, twelve participants were needed for each group. Patients who met the inclusion criteria and gave informed consent underwent a 1-week period of glucometer training and baseline assessment, after which they were randomly assigned to study groups. There were equal numbers of male and female in each group with the age range of 40-60.If any change occurred in all the medication used by the patient which can change the serum level of glucose he/she excluded from study.
Measures
Zung Self-Rating Anxiety Scale (SAS): This questionnaire has 20 multiple choice questions and is prepared based on the physical symptoms of emotional distress. SAS has 5 diagnostic criteria for emotional signs and 15 for physical symptoms. When using this scale, the patients are asked to respond to each of the 20 questions based on their true experience during the week before. In SAS, people who have less anxiety acquire lower scores and vice versa. The SAS possess validity because of its construction on the basis of DSM-II diagnostic criteria (i.e., both somatic and cognitive/emotional symptoms, such as worrying, feeling hopeless, and sleeplessness, lack of enjoyment of life, muscle tremors, stomach churning, sweating and increased frequency of urination). Reliability data for the SAS is satisfactory at 0.71 [16] , and a coefficient alpha of 0.85 has been reported [17] , indicating acceptable levels of internal consistency.
Generalized Anxiety Disorder 7-item (GAD-7) scale: This questionnaire has seven multiple-choice questions to be answered based on the patients' true experience during the foregoing two weeks. In scale GAD-7, those with more anxiety receive higher scores. According to previous studies [18] the internal consistency of the GAD-7 was excellent (Cronbach α = 0.92). Test-retest reliability was also good (intraclass correlation = 0.83). Comparison of scores derived from the self-report scales with those derived from the MHP-administered versions of the same scales yielded similar results (intraclass correlation = 0.83), indicating good procedural validity [18] .
Fasting Blood Glucose Monitoring: Blood glucose levels were determined by an enzymatic glucose oxidase assay. In this assay, the generated peroxide is converted into Quinone imine indicator in the presence of Amino Phenazone 4 and phenol. The color intensity directly correlated with the concentration of blood glucose. It should be mentioned that in this method, serum or plasma can also be used. Measuring was carried out using an auto analyzer system and at a wavelength of 495 nm. The time for measuring FBS glucose was at 9 AM and the time of the presence of the patients at 7 AM for blood-letting.
Glycosylated hemoglobin: The hemoglobin A1c (HbA1c) or glycosylated hemoglobin levels were determined by an ion exchange chromatography method. Ion exchange columns were equilibrated by phosphate buffer 72 mmol/l. The hemolysate sample was passed through a column and the absorbance of the eluted fraction was monitored in 415 nm using a spectrophotometer. The level of HbA1c was reported in percentage.
After determining the sample groups (experimental and control groups), the study instruments (Zung Anxiety Scale and a questionnaire 7) were distributed. Next, fasting blood glucose tests and hemoglobin A1c tests were carried out on both groups. The groups were prepared to participate in group therapy sessions in the presence of a psychotherapist. After a three-month interval from the end of intervention, all the above tests and processes were carried out again for both groups. The psychological intervention place was in the auditorium of Payame Noor University in Rezvanshahr city and its time was between 16:00 to 18:00 in the afternoon. All blood samples were analyzed in a laboratory with a similar kit, and all psychological interventions were performed by a therapist. The research data were processed using SPSS version 16.0, through univariate and multivariate analysis of variance.
Group therapy sessions
Session I: In the first session, the group members met and provided a brief explanation of the unphysical conditions and medical history. After that, the leader explained the purpose of the meeting starting by an introduction on CBT and diabetes, and explaining the regulations of group therapy.
Session II: The second session started by focusing on "What is diabetes?" The diabetes treatment triangle (diet, exercise, medication) was also introduced to the patients and the possible strategies to control and manage the disease were discussed.
Sessions III and IV: The main issue in these sessions was "How thought affects our behavior?" The patients were asked to ace their wrong beliefs and try to correct it. They were encouraged to accept their negative thoughts since avoiding them might result in anxiety.
So as to create a positive attitude to deal with negative thoughts, imagery techniques, mental judgment and mind review/recall were practiced with group members. Intellectual traps such as unrealistic expectations, unreason able responsibilities and the comparison of self against others were investigated.
Sessions V and VI: "How activities affect our moods" was the main issue in these sessions. Pleasant activities, proper timing and setting specific purposes were proposed.
Session VII: The topic of "How do interpersonal relationships affect our moods?" was discussed in this session. Participating in social support networks, meeting new people and self-improvement skills were also examined as ways of reducing anxiety.
Session VIII: After the revision and evaluation of the previous steps, the patients' feedbacks on each topic were followed. These sessions were based on previous studies [4, 19] .
Ethics
The study was approved by the Ethics Committee (postgraduate council for department of psychology) University of Guilan (23404-18). Written informed consent form was signed by all the participants.
Results
The average age and the standard deviation of the experimental group and the control group were 46.6 and 6.28 SD, respectively. The history of diabetes mellitus (type II) in the selected population was under 10 years. Since the experimental design of this study was based on repeated measurements, hemoglobin A1c and fasting plasma glucose concentration was measured before and after group therapy. Analysis of covariance was employed in order to examine the main effects of gender and group, and their interactional effect on dependent variables (table 1). 71 versus 8.06) . To examine the effect of group and gender on the level of anxiety in participants, the analysis of covariance was used. The results indicate no significant difference between the groups at p<0.05. The difference between genders was not significant either. The statistical features analysis of general anxiety description (GAD) dependents (after group therapy) indicates that the mean of squares in female experimental group is less than the male experimental group whereas the mean of squares in female control group is higher than the male control group (table 2). Table 3 shows the results of GAD covariance in examining the possible effect of group and gender on the level of anxiety. The results indicate that the main effect of gender and group was not significant; however, the interactive effect of group by gender was significant, meaning that probably the intervention has different impacts on males and females. To examine this statement, the simple effect of group and gender was calculated (table 4). As it can be inferred from the above table, the effect of gender was significant on the experimental group at p=0.05. This means that the gender showed significant differences in general anxiety (GAD) only in the experimental group. Furthermore, the group therapy with CBT approach typically results in anxiety reduction in females.
Discussion
The present study aimed at examining the effect of group therapy with CBT approach on anxiety, fasting blood sugar and hemoglobin "A1c"in patients with diabetic (type II). The experimental group members participated in group therapy sessions under the exact same conditions. The anxiety questionnaires were distributed before and after therapy sessions and the fasting blood sugar and hemoglobin "A1c"level were measured prior to and following the sessions. The same tests were also carried out on the control group who did not participate in group therapy. Participants' blood samples were sent to the laboratory to be analyzed with auto analyzer and spectrophotometer tools. Age, gender and history of diabetes were considered as research control variables. Pretest variable was considered as the covariate to control the possible effects on the results.
The analysis of co-variance was used in order to examine the main effects of gender and group and their interactional effect on dependent variables and variables under study including fasting blood sugar, glycosylated HbA1c, and general anxiety disorder (GAD-7). The results showed no significant difference between the main effects of the group for comparing fasting blood sugar between experimental and control groups, and also the main effect of the gender for comparing fasting blood sugar between males and females. However, regarding the low level of fasting blood sugar in experimental group in comparison to control group, it can be inferred that the low number of samples or other uncontrolled factors such as age could affect the results and render the differences insignificant.
The main effect of group membership was significant on the dependent variable of glycosylated hemoglobin for comparing the concentration changes between the experimental and control groups. This result confirmed the positive effect of group therapy on lowering the glycosylated hemoglobin A1c. On the other hand, the main effect of group membership for comparing the level of anxiety (SAS) between the experimental and control group, and also the main effect of gender for comparing the level of anxiety between males and females showed no significant difference. The interactional effect of group by gender for comparing the level of general anxiety (GAD) in the control and experimental groups indicated significant difference. After repeating the analysis (with MANOVA method), the simple effects of group and gender were computed and the results revealed that the gender in experimental group showed significant differences in general anxiety. Regarding the lower mean of anxiety in females, it can be inferred that the group therapy with CBT approach is more effective for females.
To discuss the findings of the study, it should be considered that most of emotional problems such as anxiety are due to the individual's communication problems, ensuing isolation, exclusion, inability to interact purposefully with others and loneliness. Although the therapist could help the individual to solve some of these problems, the main issue is whether or not the patient is able to implement the attitudes and strategies he/she has learned through the therapy sessions in his daily life or not. During group therapy sessions, the patient can solve his or her problems in front of others and understand others reactions and feedbacks. CBT approach is based on the idea that there exists an association among the individual's thoughts, actions and moods. In this method, the patient's interpretation of disease symptoms is emphasized rather than the disease symptoms themselves.
In cognitive behavior therapy, the main purpose is to determine and change negative thoughts related to depression and anxiety, and to focus on positive thoughts. The reduction of hemoglobin A1c after the three months of group therapy indicates that the lack of knowledge regarding the therapeutic triangle can increase the blood sugar. After the participation of patients in group therapy and their awareness as to how to control their diets, exercise, confront their negative thoughts and correct their interpretation of the diabetes symptoms, we observed a reduction in the level of glycosylated hemoglobin in both genders.
Previous studies [4, 8, 9, 11, 13] were carried out on diabetes "type I", adolescent diabetes, or diabetes of both types ' I ' and ' II '. The present study aimed at patients with diabetic mellitus ' type II '. The results of this study confirmed that of many previous studies mentioned in the literature review regarding the reduction of anxiety [4, 9] . This study is based on socio-psychological interventions with cognitive behavioral approach.
In the studies carried out on diabetes "type I", the glycosylated hemoglobin did not decrease after the group therapy. For instance, Rossello and Bernhal [10] studied on a number of diabetic patients of type (I). They reached the same results except that the absence of a control group is one of the most important shortcomings of their study.
In this study, using covariance analysis, we patently observed the reduction of A1C hemoglobin in type (II) diabetic patients. On the other hand, the reduction in fasting blood sugar level was also notice able given the observed power (ή 2 =0.343) and the low mean of fasting blood sugar in comparison with control group.
According to a comprehensive study [20] (including 27 research studies), the prevalence of anxiety disorder symptoms is higher in females than in males; the same finding goes for diabetes type (I) and (II). This study was carried out on 4076 diabetic patients, and according to the findings, 55.3% of females and 32.9% of males suffered from anxiety disorders. General anxiety disorder (GAD) had the most prevalence (40%) [20] . Factors resulting in anxiety in females can be mostly related to their lack of awareness of disease symptoms, wrong interpretation of the symptoms and unreasonable and excessive attention to physical symptoms. In this study, we found out that the group therapy with the cognitive behavioral approach was more conducive to anxiety reduction in females compared to males which can be owing to the social engagement and interaction of the female members of the group.
The participants of the study were selected from the patients referred to a Para clinical center, which might have increased their level of anxiety. The low number of the study samples also limited the generalization of the results, hence the necessity of more studies with a higher number of samples. All patients, as a rule, used blood glucose lowering drugs, but only insulin was considered in this study and another drug was not evaluated. It was better to check the amount of blood glucose 2 hours after meals in addition to FBS. We suggest that future studies consider the variable of blood glucose 2 hours after food for statistical analyses. Moreover, since this is a practical kind of study, financial problems may be encountered by researchers; therefore, it is only logical to consider the pecuniary aspect in future studies.
As there was no significant difference between the experimental and control group as far as the reduction of blood sugar mean, it is suggested that future studies be carried out with more participants and with the omission of control factors such as age. More studies should be performed regarding the observed effect of cognitive behavioral method in the reduction of glycosylated hemoglobin in type (II) and type (I) diabetic patients. It is also recommended that the anxiety disorder records of diabetic patients be kept in hospitals. The internal medicine specialists or general practitioners could refer such patients to psychological services centers. Diabetes society centers should provide psychological supports and services and through, for instance, holding monthly sessions. We also propose that special centers be constructed for doing wider research on anxiety conditions.
Conclusion
In conclusion, our study shows that group cognitive-behavior therapy is an effective non pharmacologic treatment for anxiety symptoms in patients with type II diabetes. This therapy was associated with improvement in HbA1c despite the ineffectiveness of this intervention on reducing fasting blood glucose.
